The majority of cases are found in sub-Saharan Africa. This retrospective cohort study describes characteristics of patients with AIDS-KS and factors associated with mortality in an antiretroviral treatment (ART) program in rural Malawi. Of 11 122 patients enrolled on ART, 830 (7%) had AIDS-KS. Patients with AIDS-KS were more likely to be lost to follow-up (22% versus 14%, P < 0.001) and showed a higher mortality (22% versus 10%, P < 0.001) compared to patients without AIDS-KS. A CD4 count ≤150 cells/l, advanced stage AIDS-KS, and absence of bleomycin chemotherapy were associated with increased mortality. Earlier diagnosis and improved treatment of AIDS-KS are urgently needed in order to reduce mortality.
Introduction
AIDS-associated Kaposi sarcoma (AIDS-KS) is the most common HIV-related malignancy. The majority of cases are found in sub-Saharan Africa, where the disease is associated with increased mortality. 1, 2 However, there is a dearth of published information on risk factors associated with mortality among AIDS-KS patients.
In the developed world, treatment with highly active antiretroviral therapy (HAART) has led to a sharp decline in the incidence of AIDS-KS 3 and to increased survival. 4 HAART can result in regression and even complete remis-sion of KS lesions. 5 Unfortunately HAART is still not widely available in the developing world where AIDS-KS mortality remains high. 2 Moreover, in many settings KS is a visible and potentially stigmatising sign of AIDS that is known to the community. In this respect, KS-related mortality may undermine public health objectives by supporting the notion that, despite substantial advances, AIDS is still a death sentence.
Data from resource-rich settings suggest that adjuvant systemic chemotherapy can improve outcomes in advanced cases, and newer chemotherapeutic agents such as liposomal anthracyclines and taxanes have improved efficacy and tolerability compared to older drugs such as bleomycin, doxorubicin, vincristine, vinblastine, or adriamycin. 6 Unfortunately, these medications are rarely available in sub-Saharan Africa, mainly because of their high cost.
In this retrospective study we describe characteristics of patients with AIDS-KS and risk factors associated with mortality within a routine HIV/AIDS care program in Thyolo, rural Malawi.
Methods
Thyolo District Hospital in southern Malawi has a catchment area of about 500 000 people. HIV-positive patients are managed by Medecins Sans Frontieres (MSF) and the Ministry of Health as described before. 7 All patients starting HAART from the beginning of the program in April 2003 to June 2009 were included in this study.
Initial KS stage was determined using the AIDS Clinical Trials Group staging system which classifies tumor (T), immune (I), and systemic illness (S) into good and poor risk. Immune status was subsequently dropped following a study that found it not to be a good predictor of outcome. 8 T0 disease was defined as <10 cutaneous lesions and one or fewer oral lesions and T1 disease as >10 cutaneous lesions and/or extensive oral or visceral disease. S0 disease was defined as no history of opportunistic infections, no B symptoms (unexplained night sweats or fever), and a Karnofsky score >70%. S1 disease was defined as history of opportunistic infection, B symptoms, or a Karnofsky score <70%. Patients with T1S1 were considered to have advanced disease. In 2004, bleomycin became available in Malawi for treatment of AIDS-KS patients with T1 disease and this was provided per protocol (15 mg intramuscular injections every two weeks for 10 cycles, then for an additional 10 cycles if there was no improvement).
Information on baseline characteristics, ART, mortality, loss-to-follow-up (LTFU), AIDS-KS diagnosis, KS staging, and chemotherapy were extracted from an electronic database maintained for routine monitoring and evaluation. Baseline characteristics were described using medians and interquartile ranges (IQRs) for continuous variables and counts and percentages for categorical data. Patient time to loss to follow up was calculated from date of HAART initiation. Outcomes were censored on 1 July 2009. Differences between groups were compared using the 2 test for categorical variables and the Student t-test for continuous variables. Cox proportional hazards were used to identify risk factors for mortality in AIDS-KS patients. Kaplan-Meier analysis was used to estimate cumulative survival for patients with and without AIDS-KS. Variables considered in the analysis included age, gender, baseline CD4 count (less or greater than 150 cells/ul), KS stage, and use of bleomycin chemotherapy. Factors with a P <0.1 on univariate analysis were included in a multivariate model. All tests and confidence intervals were considered to be significant at a P ≤ 0.05. All statistical analysis was performed using STATA 10 (College Station, TX, USA).
Ethics
The study received ethical approval from the Ethics Review Board, Médecins Sans Frontières, Geneva, Switzerland. 9 
Results
Of 11 122 patients enrolled on ART during the study period, 830 (7%) had AIDS-KS. Baseline characteristics for patients with and without AIDS-KS are shown in Table 1 . The median follow-up for AIDS-KS patients was 397 days (IQR,118-868) compared to 569 days (IQR,169-1043) for non-AIDS-KS patients (P < 0.001). A greater proportion of AIDS-KS patients were deceased (19%, n = 161) and lost to follow-up (16%, n = 136) at one year compared to non-AIDS-KS patients (8%, n = 855, P < 0.001 and 9%, n = 904, P < 0.001 respectively). Of deaths and LTFU in the first year, 56% occurred in the first three months. Cumulative survival of patients with and without AIDS-KS is shown in Figure 1 .
Of those with AIDS-KS, 396 (47%) had advanced (T1S1) disease and 636 (77%) received bleomycin chemotherapy. A CD4 count ≤150 cells/l (adjusted HR (AHR) = 1.3, P = 0.053), advanced stage KS (AHR = 1.8, P = 0.002) and lack of treatment with bleomycin chemotherapy (AHR = 2.0, P = 0.001) were associated with increased mortality (Table 2 ).
Discussion
We report on a large series of AIDS-KS patients from a primary care HAART program in Malawi. Overall, the proportion of patients with AIDS-KS that died or were lost to follow up was significantly higher than those without AIDS-KS. It can be expected that the higher lost to follow up is associated with higher mortality, as a tracing study from Malawi demonstrated that 50% patients LTFU in HAART programs had died, most (58%) within the first three months. 10 In sub-Saharan Africa, despite the intro- duction of HAART, AIDS-KS remains associated with higher mortality. 2 Contributing factors likely include late diagnosis of KS disease, late access to HAART, and poor availability of chemotherapy. Earlier HIV diagnosis and HAART initiation, and improved retention in care, especially for patients with AIDS-KS, are needed. Nearly half of the AIDS-KS patients in our study presented with advanced stage KS (T1S1), with corresponding high mortality. Other studies have also demonstrated that patients with advanced KS have a poorer prognosis. 11 Lower baseline CD4 was also associated with increased mortality, again pointing to the need for earlier enrolment into HIV care and therefore earlier diagnosis of KS. If AIDS-KS can be detected early in the community and patients come forward for HIV testing and care, the prognosis is likely to improve. The earliest signs of KS which can be easily diagnosed by patients, family relatives or community volunteers include violet discolouration or plaques in the oral cavity or skin. Individuals could be screened for such a condition at the community level and immediately referred to health facilities for appropriate care as has been suggested recently. 12 Increasing awareness through specific information and education campaigns focused on early recognition of KS at community level would also be helpful.
Our HAART program enrolled more women which reflects the general trend that uptake of HIV services by men is poor. 13 However, men were more likely to have AIDS-KS than women which is consistent with other studies 14 probably in part because men tend to be diagnosed and treated for HIV at a later stage when prevalence of opportunistic infections is higher. There is a need to increase uptake of services in this vulnerable population. Chemotherapy has been demonstrated to improve outcomes for patients with advanced AIDS-KS. Liposomal drugs, the backbone of treatment of advanced AIDS-KS in Western settings, are not readily available in subSaharan Africa. In our cohort, monotherapy with bleomycin decreased mortality by half suggesting that although this regimen is old, it can still be effective. However, mortality was still high. Currently, studies on efficacy and safety are underway comparing older regimens to newer taxanebased therapies in sub-Saharan Africa. Improving access to more effective adjuvant chemotherapy that can be administered safely in resource poor settings is a priority for reducing KS mortality.
Our study had several limitations. Patients with KS were identified through an electronic database used for routine monitoring and evaluation. Using this methodology, we may have underestimated the number of cases, especially those with early or small lesions. The relatively high lost to follow up and the known high mortality among patients who are lost to care suggest that our mortality estimate is likely to be underestimated. A considerable proportion of patients were also not staged. In addition, the effects of bleomycin therapy and HAART on the change in KS lesions were not analyzed. Further studies are needed to determine the efficacy and safety of currently available therapies on KS disease progression.
Nevertheless, in one of the largest case series of AIDS-KS patients reported in the literature to date, we find that patients tend to present with advanced KS disease and face high mortality despite starting HAART and receiving bleomycin. This points to an urgent need for early diagnosis of HIV, KS and improved treatment of AIDS-KS in an effort to reduce mortality.
